The carboxyl terminus of GLUT4 contains a serine-leucine-leucine sequence that functions as a potent internalization motif in Chinese hamster ovary cells.
To characterize the trafficking motifs contained in the carboxyl terminus of GLUT4, a chimera (GTCTR) was constructed in which the carboxyl-terminal 30 amino acids of GLUT4 were substituted for the amino-terminal cytoplasmic domain of the transferrin receptor (TR). The endocytic behavior of this chimera was characterized in Chinese hamster ovary cells. The GTCTR chimera had a more predominant intracellular distribution compared to the TR. Only 20% of the GTCTR chimera is on the surface at steady-state compared to 35% of the TR. The GTCTR chimera is internalized 50% more rapidly and recycled 20% more slowly than the TR. Acidification of the cytosol inhibited internalization of the GTCTR chimera, indicating that the chimera is internalized through clathrin-coated pits. Mutations of GTCTR were constructed in which a di-leucine sequence of the carboxyl domain of GLUT4 was mutated to a di-alanine sequence (GTCTR-AA) and serine residue 488, immediately preceding the di-leucine sequence, was mutated to either an alanine or aspartate residue. In each case, albeit to varying degrees, the substitutions shifted the distribution of the mutated GTCTR constructs toward the surface. The shift in the distribution of GTCTR-AA resulted from a 10-fold reduction in internalization, and the shift of serine 488 mutants resulted from a 3-fold reduction in the internalization rate compared to GTCTR. None of these mutations affected the recycling rate. These results demonstrate that the carboxyl terminus of GLUT4 contains a serine-leucine-leucine-based motif that, when expressed in non-insulin responsive cells, functions as a potent internalization motif which promotes more rapid internalization than does the native TR internalization motif.